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Description 

[0001 ] The present invention relates to a glazing pro- 
videcl with an electric circuit including an electricaiiy con- 
ducting substrate and a terminal for malcing electrical 5 
connection thereto. In particular, the circuit may be a 
heating element for defrosting or demisting the glazing, 
or an antenna circuit. The glazing may be for a vehicle 
window, or a window for an appliance or a building; in 
the case of a vehicle it may be a windscreen or rear win- 
dow. 

[0002] Various techniques are known for making elec- 
trlcai connection to a terminal. For instance, it is known 
from GB-A-2 223 385 to solder a terminal to a busbar 
or cun^nt collector. Altematively, EP-A-41 0 766 disclos- 
es an electrical device comprising a substrate support- 
ing a film-type heater track formed of conductive poly- 
mer ink. A connector member is bonded to the substrate 
by means of adhesive, and the heater track overlies at 
least an end portion of the connector member to provide 
an electrical contact between them. 
[0003] it is also known from EP 278 61 1 A1 to employ 
an electrically conductive adhesive to bond a busbar on- 
to a conductive layerformed on a substrate, which may 
be used as a window. Furthermore, in GB 1 393 887, 
the use of steel filings to make electrical contact through 
an adhesive coating is disclosed in the context of a rear 
window heating circuit. 

[0004] However, FR 2 519 477 teaches that electri- 
cally conductive adhesives have various disadvantag- 
es, for example, they are not sufficiently durable under 
the conditions to which a vehicle window Is typically sub- 
jected, and they are expensive. Instead, FR 2 519 477 
suggests that it is preferable to employ a non-conductive 
adhesh/e to maintain a suitably configured tennlnal In 
Intimate contact with an electrically conducting sub- 
strate so as to ensure electrical continuity. 
[0005] Unfortunately, the invention of FR 2 51 9 477 is 
also not without disadvantages; it has been found that 
the inevitable mismatch of the thermal expansion coef- 
ficients of glass, metal and adhesive results in a weak- 
ening of the adhesive bond to the extent that electrical 
contact Is adversely affected. Consequently, soldering 
remains a widely used technique for attaching electrical 
terminals to glazings, although the strength of the bonds 
produced Is not always satisfactory, and there are in- 
creasing environmental concerns about metals, such as 
lead, which are commonly used in solders. Furthermore, 
the actual soldering operation is inclined to produce 
themnal stresses In the glass, whk:h sometimes lead to 
damage. 

[0006] It would be desirable to improve the attach- 
ment of electrical terminals to glazings, avoiding the dis- 
advantages described above. 

[0007] According to the present inventio n there is pro- 
vided a glazing with an electric circuit including an elec- 
trically conducting substrate and a temninal for making 
electrical connection thereto, wherein the tenminal is at- 
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tached to the substrate by adhesive, characterised in 
that the electrical connection between the terminal and 
the substrate Is provided by means other than, or addi- 
tional to, physical contact between the terminal and the 
sut)strate. 

[0008] The provision of a secure and reliable electrical 
connection between the terminal and the substrate al- 
lows adhesives to replace solder without attendant 
problems of electrical continuity. IWodern adhesives are 
able to offer many advantages over solder. They may 
be flexible in the cured or set condition, and thereby ab- 
sorb stresses generated in, or exerted on, the terminal. 
Adhesives are available which do not require to be heat- 
ed in order to form a bond, or only need to be heated to 
a modest temperature, and yet which still provide a 
strong bond. Furthermore, it is usually possible to ar- 
range the manufacturing operation so that the adhesive 
is heated just before it contacts the glazing, thereby 
avoiding the need to heat the glazing directly. Durable 
electrically conducting adhesives are now available, 
thereby allowing the adhesive to fulfil both the mechan- 
ical and electrical functions of a conventional soldered 
joint. Generally, such adhesives contain finely dispersed 
metal powder to make them conductive. Providing that 
the electric cun^nt to be canled Is not large, the adhe- 
sive constitutes a sufficient electrical connection. A fur- 
ther important advantage is that suitable adhesives are 
available which have fewer health and safety hazards 
and less adverse environmental impact than the con- 
ventionally used solders. 

[0009] Preferably the terminal comprises separate 
base and connector parts which are adapted to mutually 
engage, and the base part of the tennlnal Is attached to 
the glazing by adhesive. 

[0010] Advantageously, especially in the automotive 
industry, the base may be of a standardised design of 
general applicability, whereas the connector part may 
be tailored to the specif k; requirements of a particular 
glazing, vehicle or vehicle manufacturer. That is, the 
base is preferably usable with a variety of differing de- 
signs of connector part. 

[0011] Means of electrical connection between the 
terminal and the substrate may, for example, include the 
use of an electrk^lly conducting adhesive, and/or a sol- 
dered connection. In high current applications, a joint 
soldered directly between tfie temninal and the substrate 
is prefereible as the additional means of electrical con- 
nection, in order to obtain a low resistance connection. 
In this situation the solder complements the adhesive, 
as the latter bears the mechanical load and stresses, 
leaving the solder to provide, or enhance, electiical con- 
tinuity witiiout being compromised. This makes It possi- 
ble, for instance, to use solders whteh are less environ- 
mentally aggressive, even If there is some loss in bond 
strength. 

[0012] The Invention also provides a method of mak- 
ing a glazing with an electric circuit including an electri- 
cally conducting substrate and a tenminal for making 
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electrical connection thereto, comprising the steps of: 

providing a pane carrying the electric circuit and 
substrate, and 

attaching the terminal to the substrate with adhe- 
sive, characterised by 

providing the electrical connection between the ter- 
minal and the substrate by means other than or ad- 
ditional to, physical contact between the terminal 
and the substrate. 

[0013] Improvements can also be made in the type 
and method of appiication of the adhesh/e. 
[001 4] Preferably the adhesive is provided in the form 
of a tack-free tablet which is placed in contact with the 
terminal. The use of a tack-free (i.e. non-sticking) form 
of adhesive is advantageous because handling of the 
adhesive is greatly facilitated. 

[001 5] It is also preferable for the adhesive to be pre- 
shaped to match the part of the terminal that the tablet 
Is in contact with. This increases the area of the terminal 
that is bonded, and hence the strength of the bond, while 
reducing the likelihood of adhesive escaping from un- 
derneath the temninal and becoming visible, which is 
likely to be unsightly. It also results In less waste and 
hence a cost reduction. 

[001 6] Advantageously the adhesive is pre-applied to 
the terminal, e.g. the terminals may be supplied with ad- 
hesive already applied to the requisite part of the termi- 
nal. 

[0017] Optionally the adhesive may be heated to ac- 
tivate or cure it. The term "activating" an adhesive is 
used to refer to any process which initiates the bonding 
process, e.g. one which makes a previously tack-free 
adhesive sticky, or one which starts the curing process. 
Activation may invoh/e melting the adhesive (at least on 
its surface), initiating a heat-dependent chemical reac- 
tion, or removing or destroying a barrier which separates 
two reactants. The extent of heating an adhesive is fre- 
quently less than Is required for solder, and with regard 
to heating for activation, the adhesive need not neces- 
sarily be in contact with the glazing at the time of heating. 
[0018] In this specification, the 'tenrt "solder" Is used 
to denote a fusible alloy of metals. The temn "adhesive" 
Is used to denote a substance employed to bond other 
substances together, but does not include a solder as 
such. An adhesive may be wholly non-metallic or may 
contain a metallic component. 

[001 9] The invention will now be further described by 
way of the following specific embodiments, which are 
given by way of illustration and not of limitation, and with 
reference to the accompanying drawings in whk:h: 

Fig. 1 is a perspective view of part of a glazing which 
includes an electric circuit and has a terminal at- 
tached; 

Fig. 2 is a perspective view of a terminal whteh com- 
prises separate base and connector portions; 



Fig. 3 is a perspective view of a one-part tenninal; 
Fig. 4 is a plan view of the terminal of Fig. 3; and 
Fig. 5 (a)-(c) are perspective views of pre-shaped 
tablets of adhesive. 

5 

[0020] Figure 1 Illustrates a glazing 1 Including an 
electric circuit 2. In this case the electrk; circuit is a re- 
sistive heating circuit printed on a pane 3 of glazing ma- 
terial in a conductive Ink. Such circuits are used for de- 

10 frosting and demisting, e.g. in vehicles, and as they are 
well known they need not be described further. Other 
equally well-known heating circuits comprise fine wires 
or a thin electroconductive coating on the pane. Alter- 
nath/ely the circuit may be an antenna circuit, again as 

15 is well-known. 

[0021 ] The pane 3 of glazing material may be a sheet 
of glass, which may be annealed or toughened, or a 
composite pane made up of two or more plies of glass 
(or other glazing material) laminated together in the 

20 case of an automotive glazing, the glass would be safety 
glass, i.e. toughened or laminated glass. There are al- 
ternative glazing materials to glass including various 
plastics such as polycarbonate for example. 
[0022] Attached to the glazing, or more precisely, to 

25 an electrically conducting substrate 4 which fonns part 
of the electric circuit 2, Is a terminal 5. The embodiment 
of terminal 5 shown In Figure 1 comprises a base part 
6 and an upper (as illustrated) or connector part 7, whk;h 
are adapted to mutually engage, as will be explained in 

30 more detail below in connection with Figure 2. The base 
part 6 is attached to the glazing 1 by adhesive 8, again 
as will be explained in more detail below. The temninal 
may be in intimate physical contact with the substrate, 
but this is not necessary since an alternative means of 

35 electrtoal connection is provided, as described below. 
[0023] In this embodiment, the electrically conducting 
substrate 4 constitutes a busbar supplying current to 
heating elements of the electric circuit 2. The substrate 
may be composed of thin sheet metal, such as a foil, or 

40 rnay be made from an ink which is applied to the pane 
(e. g. by screen printing), dried, and fired to provide a 
durable conducting path. For example, silver-containing 
Inks are widely used in the manufacture of electrically 
heated rear windows for vehicles. 

45 [0024] The terminal 5 includes a spade connector 9, 
to which an electrical lead (not shown) may be attached 
In conventional fashion by a corresponding female con- 
nector. Many variations on the type and embodiment of 
connector are possible; for example, it may be cranked, 

so or otherwise bent, to facilitate access or to Improve its 
aesthetic aspect. Attemative forms of connector, e.g. the 
press stud type, may also be used. The terminal may 
be manufactured from thin sheet metal; in partfcular, 
copper sheet, preferably tinned to prevent oxidation, is 

S5 a suitable material. 

[0025] Rgure 2 shows more details of the terminal 5. 
As already mentioned, the terminal 5 comprises a base 
part 6 and a connector part 7, which are adapted to mu- 
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tually engage each other For example, base part 6 may 
be provided with tabs 20, which are bent around the con- 
nector part 7, e.g. around the spade 9. 
[0026] It has already been mentioned that It is con- 
venient for the terminals to be supplied with the adhe- 
sive pre-applled. especially In a tack-free fomi. The tab- 
let of adhesive (generally comprising pre-mbced compo- 
nents) is pressed onto the surface of the terminal with 
just sufficient heat to cause it to adhere to the surface. 
When the terminal Is in two (or more parts) as in Figures 
1 and 2, it Is especially convenient for the base part 6 
to be of a standard universal design, with the adhesive 
pre-applied to it. This means that only one design of 
base part need be purchased, which Is then used with 
a connector part which suits the particular vehicle glaz- 
ing being manufactured. The base part may either be 
attached to the glazing first, or to the connector first, 
whichever is more convenient. In Figure 2, a tablet of 
adhesive 8 Is applied to the terminal base part 6, as in- 
dicated by arrow A. The base part is then attached to 
the connector part 7 by means of tabs 20, as indicated 
by arrow B. Finally the terminal Is attached to the glaz- 
ing, as will be described below. 

[0027] The adhesive may be electrically conducting, 
in which case no further electrical connection may be 
necessary. However, if the adhesive is non-conducting, 
or if the electric circuit has a high power requirement, a 
means of electrical connection will be required between 
the temriinal and the electric circuit. This may conven- 
iently be provided by a soldered joint between the ter- 
minal and the electrically conducting substrate. In Fig- 
ure 2, the application of solder is diagrammatically rep- 
resented by arrows C and solder 21 . For an antenna, 
which of course only produces a very small current, the 
use of a conducting adhesive may often provide suffi- 
cient electrical connection. 

[0028] Figure 3 shows an alternative embodiment of 
terminal 30. This Is a one-part terminal, I.e. It is a single 
piece, and it corresponds to the connector part 7 of the 
terminal of the first embodiment. The tenninal is at- 
tached to the glazing by means of adhesive 8; preferably 
a tablet of tack-free adhesive is used as described 
above. The tablet may be applied to the terminal as In- 
dicated by arrow D. Again, an auxiliary connection may 
be made with solder 21 . 

[0029] Rgure 4 shows the one-part tenminal 30 in plan 
view, with adhesive 8 and soider21 applied. It is advan- 
tageous for the tablet of adhesive to be positioned near 
the base of the spade connector 40, where it can resist 
any bending moment created during application of a cor- 
responding female connector to the male spade 40, 
when the spade can act as a lever The solder joint Is 
thereby . protected from damage. 
[0030] Figure 5 (a)-(c) show shaped tablets 50, 51 . 52 
of adhesive, the tablet being pre-shaped to suit the 
shape of the terminal. Pre-shaplng reduces waste, Inv 
proves conformity to the terminal surface and improves 
flow control during application of adhesive. A stronger 



and neater bond is thereby obtained, and this technique 
may be used with either embodiment of terminal. 
[0031] In Figure 5 (a) , a T-shaped block 50 of adhe- 
sive is shown, which is suitable for use in the corre- 

5 spondingly T-shaped part of the temninal (i.e. where the 
limbs of the "T" cross, one limb being the spade). Figure 
5(b) shows a thin rectangular block 51 of adhesive and 
Figure 5(c) shows a thin cylindrical tablet 52 of adhesive. 
[0032] There are many suitable adhesrves for atlach- 

10 ing terminals to glazing. Polyurethanes are a suitable 
class of adhesives. Including moisture-cured poly- 
urethane (e.g. Betaseal HV3 available from Gurit-Essex 
AG of Freienbach, Germany), moisture/heat cured poly- 
urethane (e.g. Sika 360 HC available from SIka AG of 

IS Switzeriand), reactive hot mett polyurethane (e. g, 
PUR-FECT 310 available from National Starch & Chem- 
ical Company of Bridgewater, New Jersey, USA, a mem- 
ber of the ICI Group), two component polyurethane, and 
other potyurethane-based compositions (such as Tech- 
no bond PUR available from A. Raybond SARL of 68300 
Saint-Louis, France). A further suitable class of adhe- 
sives Is that of epoxy based compositions, e.g. Ray- 
bond's Techbond EPO. Also suitable are structural ad- 
hesive tapes (e.g. 3M 9214 available from the Minneso- 

ss ta Mining and Manufacturing Company of St. Paul, Min- 
nesota, USA). Suitable conducting adhesives contain 
finely dispersed metallic particles in sufficient quantity 
to pass the required current density. 
[0033] The preferred tack-free adhesives In tablet 

30 form are available from A. Raybond SARL in both epoxy 
and polyurethane compositions (Techbond EPO and 
PUR), and temilnal base parts can be supplied with the 
adhesive pre-applied. In a polyurethane-based compo- 
sition such as Techbond PUR, the polyol and isocyanate 

3s reactants are pre-mixed in stoichiometric ratio, but the 
isocyanate is "end capped" or micro-encapsulated to 
prevent contact with the polyoL.The adhesive is solid at 
room temperature. Application of heat activates the ad- 
hesive by destroying, e.g. melting, the capping or en- 

40 capsulating membrane and allowing the isocyanate 
component into contact with the surrounding polyol so 
that the curing reaction starts. The method of use of 
these adhesives Is as follows. 

[0034] A pane of glass carrying an electric circuit is 
45 provided and cleaned with a cleaner such as Betaseal 
VP-04604from Gurit-Essex; a terminal, orterminai base 
part, with tack-^ree adhesive pre-applied is also provid- 
ed. The temninal is positioned over the pane, and rapidly 
heated to a temperature In the range 1 00°-140*C. Suit- 
50 able rapid heating techniques include infra-red lamps, 
hot air jets, Inductive heating or radio frequency dielec- 
tric heating. The heat activates the adhesive, and the 
tenninal is pressed Into position on the pane. During the 
initial cooling period the terminal should be held in place, 
ss until the temperature has reduced to a value In the re- 
gton of 60*>-B0*>C. The pane may then be moved, but the 
bond does not develop full strength until post polymeri- 
sation has been completed, whteh may require up to 20 
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minutes at room temperature. Note that the pane need 
not be directly heated, thereby reducing thermal stress- 
es. 

[0035] As mentioned above, in many cases it will be 
necessary to make a separate electrical connection be- 
tween the tenminal and the circuit, and a preferred meth- 
od involves soldering. In this case, the heat of soldering 
may advantageously also be used to activate the adhe- 
sive and eliminate a separate operation. The locations 
on the terminal body to which solder is applied should 
be close to those to which adhesive is applied. A solder- 
ing tool (which may be automated, e.g. robot-controlled) 
Is then used to solder the terminal in position, and si- 
multaneously heat the adhesive to activate It. The sol- 
dering tool may be one which contacts the work, or a 
hot air soldering technique may be used. Generally, sol- 
dering requires a higher temperature than activation of 
the adhesive, so the temperature attained may be gov- 
erned by soldering considerations. However, one of the 
advantages of the invention is that the mechanical bond 
is provided by the adhesive, so that the solder solely 
provides an electrical connection. Consequently, sol- 
ders may be used which have a lower melting point than 
those used In the prior art, where both mechanical and 
electrical considerations apply. 
[0036] in practice, certain types of adhesive are acti- 
vated by melting them, and so the heat used to melt the 
solder preferably also melts the adhesive, it is therefore 
advantageous to select an adhesive and a solder which 
have similar melting points. Suitably, the adhesive and 
solder have melting points within 20°C, preferably 1 0*C, 
most preferably 5*C of each other 



Claims 

1 . A glazing (1 ) provided with an electric circuit (2) In- 
cluding an electrically conducting substrate (4) and 
a temilnal (5, 30) for making electrical connection 
thereto, the glazing comprising a pane (3) of sheet 
glazing material which carries the electric circuit, 
wherein the tenninal is attached to the substrate by 
both adhesive (8) and solder (21), such that: the ad- 
hesive bears the mechanical load on the terminal 
and the solder provides the electrical connection 
between the tenninal and the substrate. 



in the adhesive (B) is electrically conducting. 

5. A glazing as claimed any preceding claim, wherein 
the adhesive (8) and solder have melting points 

s within 20**C, preferably 1 0^C, most preferably S'C 
of each other. 

6. A glazing as claimed in any preceding claim, char- 
acterised In that the electncally conducting sub- 

10 strate (4) is made from an Ink which is applied to 
the glazing, dried, and fired to provide a durable 
conducting path. 

7. A method of making a glazing (1) provided with an 
IS electric circuit (2) including an electrically conduct- 
ing substrate (4) and a tenninal (5, 30) for making 
electrical connection thereto, comprising the steps 
of: 

20 providing a pane (3) of sheet glazing material 

carrying the electric circuit and substrate, and 
attaching the terminal to the substrate with both 
adhesive (8) and solder (21), such that the ad- 
hesive bears the mechanical load on the termi- 
25 nal and the solder provides the electrical con- 

nection between the terminal and the substrate. 

8. A method as claimed in claim 7, wherein the adhe- 
sive (8) is provided in the form of a tack-free tablet 

30 which is placed in contact with the terminal (5,30). 

9. A method as claimed in claim 8, wherein the tablet 
is pre-shaped to match the part of the terminal 
(5,30) that the tablet Is in contact with. 

35 

10. A method as claimed in any one of claims 7 to 9, 
wherein the adhesive (8) Is pre-applled to the ter- 
minal (5,30). 



"^o 11 . A method as claimed in any one of claims 7 to 1 0, 
wherein the adheshre (8) is heated to activate or 
cure it. 

12. A method as claimed In any one of claims 7 to 11, 
45 wherein the heat of soldering also adh/ates or cures 
the adhesive (8). 



10 



20 



25 



2. A glazing as claimed in claim 1 , wherein the tenninal 
(5, 30) comprises separate base and connector 
parts (6, 7) which are adapted to mutually engage, 50 
and the base part (6) of the temninal is attached to 
the substrate by adhesive. 

3. A glazing as claimed in claim 1 or claim 2, wherein 
the adhesive (8) Is one which Is acth/ated or cured ss 
by heat. 

4. A glazing as claimed In any preceding claim, where- 



13. A method as claimed in any one of claims 7 to 12, 
wherein the electrically conducting substrate (4) is 
made from an ink which is applied to the glazing, 
dried, and fired to provide a durable conducting 
path. 



PatentansprOche 

1 . Verglasung (1 ), die mit elner elektrischen Schattung 
(2) versehen ist, und die ein elektrisch leitendes 
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Substrat (4) und einen Anschlu3 (5, 30) umfaBt, um 
damit eine elektrische Verbtndung herzustellen, 
wobei die Verglasung eine Schebe (3) aus einem 
Bogen Verglasungsmaterlal umfaBt, die die elektri- 
sche Schaltung trSgt, wobei der AnschluB am Sub- 
strat sowohl mit Klebstoff (8) als auch mit Lot (21) 
angebracht ist, so dal3 der Klebstoff die mechani- 
sche Last auf dem AnschluB tragt und das Lot die 
elelctrische Verbindung zwischen dem AnschluB 
und dem Substrat angibt 

Verglasung nach Anspruch 1, wobei der AnschluB 
(5, 30) ein separates Basisteil und ein Verbinderteil 
(6, 7) umfaBt, die so ausgefuhrt sind, daB sie mlt- 
einander in Elngriff Icommen, und das Basisteil (6) 
des Anschlusses mit Klebstoff am Substrat ange- 
bracht Ist. 



wird. 

9. Verfahren nach Anspruch 6, wobei die Tablette vor- 
gefonnt 1st, so daB sie zu dem Teli des Anschlusses 
(5, 30) paBt, mit dem die Tablette In Kontalct Ist. 

10. Verfahren nach einem der Anspruche 7 bis 9, wobei 
der Klebstoff (8) vorher auf den AnschluB (5, 30) 

aufgebracht ist. 

1 1 . Verfahren nach einem der Anspruche 7 bis 1 0, wo- 
bei der Klebstoff (8) erwamnt wird, um ihn zu aktl- 
vieren oder zu harten. 

12. Verfahren nach einem der Anspruche 7 bis 11 , wo- 
bei die Lotwarme auch den Klebstoff (8) alctlviert 
Oder hfirtet. 



Verglasung nach Anspruch 1 oder 2, wobei der 
Klebstoff (8) ein Klebstoff Ist, der durch Wanme ak- 
tlvlert Oder gehSrtet wird. 

Verglasung nach einem der vorhergehenden An- 
spruche, wobei der Klebstoff (8) elektrisch leitend 
ist. 

Verglasung nach einem der vorhergehenden An- 
spruche, wobei der Klebstoff (8) und das Lot 
Schmelzpunkte innerh£Ub von 20'*C, bevorzugt 
10"C, noch bevorzugter 5 "C aufweisen. 

Verglasung nach einem der vorhergehenden An- 
spruche, dadurch gekennzelchnet. daB das elek- 
trisch ieltende Substrat (4) aus einer Druckfarfoe 
hergestellt Ist, die auf die Verglasung aufgebracht, 
getrocknet und erhitzt wird, um eine haltbare Leiter- 
bahn anzugeben. 

Verfahren zur Herstellung einer Verglasung (1), die 
mtt einer elektrischen Schaltung (2) versehen ist, 
die ein elektrisch leitendes Substrat (4) und einen 
AnschluB (5, 30) umfaBt, um mit diesem eine elek- 
trische Vertslndung herzustellen, das die folgenden 
Schritte umfaBt: 



13. Verfahren nach einem der Anspruche 7 bis 12, wo- 
bei das elektrisch ieitende Substrat (4) aus einer 
Druckfarise hergestellt ist, die auf die Verglasung 
aufgebracht, getrocknet und erhitzt wird, um eine 
haltbare Leiterbahn anzugeben. 



Revendlcatlons 

1. Vitrage (1) pourvu d'un circuit 6lectrique (2) com- 
prenant un substrat conducteur d'6iectricrt6 (4) et 
une borne (5, 30) pourcrSer une connexion 6lectrl- 
que avec le substrat, le vitrage comprenant une vi- 
tro (3) de mat^riau de vitrage en feulile qui supporte 
le circuit ^lectrique, dans lequel la borne est fix^e 
au substrat k la fols par un adh^sif (8) et une bra- 
sura (21), de mani&re que i'adhdsif supporte la 
charge mteanique appliquSe sur la borne et la bra- 
sure constltue la connexion 6lectrique entre la bor- 
ne et le substrat. 

2. Vitrage selon la revendication 1 , dans leque! la bor- 
ne (5, 30) comprend une partle de base et une par- 
tie de connexion distinctes (6, 7) qui sent adapt^es 
d s'engager mutuellement, et la partle de base (6) 
de la borne est fix6e au substrat par adhSsIf. 



Vorsehen einer Scheibe (3) eines Bogens Ver- 
glasungsmaterial, die die elektrische Schaltung 
und das Substrat tragt, und 
Anbringen des Anschlusses sowohl mit einem 
Kiebemittel (8) als auch mit Lot (21) am Sub- 
strat, so daB der Klebstoff die mechanlsche 
l-ast auf dem AnschluB tr§gt und das Lot die 
elektrische Verbindung zwischen dem An- 
schluB und dem Substrat angibt. 

Verfahren nach Anspruch 7, wobei der Klebstoff (8) 
in Form einer nicht klebrigen Tablette vorgesehen 
Ist. die mit dem AnschluB (5, 30) In Kontakt gebracht 



3. Vitrage selon la revendication 1 ou la revendication 
2, dans lequel I'adh^if (8) est un adhdsif qui est 
activd ou durci par la chaleur. 

50 4. Vitrage selon I'une queiconque des revendlcatlons 
pr6c6dentes, dans lequel Tadh^sif (8) est conduc- 
teur d'diectricitd. 

5. Vitrage selon I'une queiconque des revendlcatlons 
S5 prSc^dentes, dans lequel I'adhdstf (8) et la brasure 
ont des points de fusion dans les llmltes de 20*'C, 
de pr6f6rence de lO'C, de prSfdrence encore de 
5"C i'un par rapport k fautre. 
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6. Vitrage selon Tune quelconque des revendications 
pr^6dentes, caracterise en ce que le substrat 
conducteur d'61ectricit6 (4) est fait cTune encre qui 
est appliqu^e sur le vitrage, s6ch6e et cuite pour 
cr^er un chemin conducteur durable. s 

7. Proc6d6 pour fabriquer un vitrage (1) pourvu d'un 
circuit ^lectrique (2) comprenant un substrat con- 
ducteur d*dlectricit6 (4) et une borne (5, 30) pour 
cr6er une connexion 6lectrique avec le substrat, 10 
comprenant lea 6tapes consistant & : 

foumir une vitre (3) de matiriau de >^trage en 
feuille supportant le circuit ^lectrique et le subs- 
trat, et IS 
fixer la borne au substrat £i lafols parun adhSsif 
(8) et une brasure (21), de mani^re que I'adhd- 
sif supporte la charge mdcanique appliqude sur 
la borne et que la brasure constltue la con- 
nexion 6lectrique entre la borne et le substrat. 20 

8. Proc^dd selon la revendicatlon 7, dans lequel I'ad- 
h4sif (8) se prSsente sous ia fomne d'une tablette 
non collante qui est placde en contact avec la borne 

(5. 30). 2s 

9. Proc6d6 selon la revendicatton 8, dans lequel la ta- 
blette est prefomiSe pour 6pouser la partie de la 
borne (5, 30) avec laquelle la borne est en contact. 

30 

10. Procdd6 selon Tune quelconque des revendications 
7 d 9, dans leque! TadhSsif (8) est pr6-appliqu6 sur 
la borne (5, 30). 

11. Procddd selon fune quelconque des revendications 35 
7 & 10, dans lequel I'adhSsif (8) est chauffd pour 
I'actlver ou le durcir. 

12. Proc^dd selon i'une quelconque des revendications 
7^11, dans lequel ia chaleur du brasage active ou 
durcit dgalement I'adhdsif (8). 

13. Procdd§ selon i'une quelconque des revendications 
7 & 12, dans lequel le substrat conducteur d'dlectri- 
clt§ (4) est fait d'une encre qui est eppliqu^e sur le <s 
vitrage. steliSe et cuite pour cr^er un chemin con- 
ducteur durable. 



7 



EP 1 256 261 B1 



Fig.2. 




Fig.3. 

30 



EP 1 256 261 B1 



Fig.4. 
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Fig. 5c. 
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